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INTEREST RATE UNCERTAINTY
AND STOCK MARKET VOLATILITY
Xu Jincai
[Abstract]
The reason for volatility changing over time is still open. As stated in the extant pa-
pers uncertainty of Macroeconomic variable plays more important role in explaining the
time varying of volatility than the volatility of Macroeconomic variable itself. In this paper
we illustrate this with exploring the relationship between stock market volatility and the In-
terest Uncertainty. In the paper, we take the uncertainty of the decision of FOMC meeting
as the uncertainty of interest rate. As we know, asset price is a tool for people to express
their belief about the state of the economy, when uncertainty is high, a slight change in
the belief will cause substantial shift in their holdings. Thus we expect that stock market
volatility is increasing with uncertainty of interest rate. By using the Federal Fund Future
to measure the uncertainty, we nd the signicance of impact of uncertainty on volatility
is different across industries. In addition, the relationship between interest uncertainty and
stock volatility is stronger for small rms than that for big rms. In addition, we investi-
gate the possible reason for the sensitivity of interest rate uncertainty, the empirical results
conrm that dividend yield is the factor that impacted most, comparing to the leverage ratio
which represent the capital structure is not an important factor.
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Chapter 1
Introduction
Volatility is a key variable which permeates most of the nancial instruments and
plays a central role in many elds of nance. Since 1982, Engle proposes the ARCHmodel
and in the following decades there are many extension of the model including GARCH (p,
q), IGARCH, and EGARCH. In addition, nearly at the same time as Engle, Taylor (1982)
published the rst stochastic volatility model paper, which is now an alternative to model
volatility and even work better than ARCH model. Though the substantial progress made
in modeling the volatility, why volatility change over time is still a puzzle to us since the
day when it is rst documented in Schwert (1989). The most prevailing answer to the ques-
tion of volatility varying over time include: (1) leverage effect (Black 1976 and Christie
1982) (2) volatility feedback (French, Schwert and Stambaugh, 1987 and Campbell and
Hentschel, 1992). However, both of the effects are not the whole story of volatility claimed
by Schwert (1989).
In the simple present value model
Et 1 (ptj)=Et 1
1X
k=1
Dt+k
[1 +Rt+k]
Where Dt+k is the capital gain plus dividends paid to stockholders in period t+k and
1
Rt+k +1
is the discount rate for period t+k based on information available at time t-1, then the
variance of stock price depends on the conditional variances of expected future cash ows
and the conditional variance of future discount rates and the covariance between these two
1
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series. From this model we can see if macroeconomic data provide information about the
volatility of either future cash ows or discount rates , then it is straightforward to think
about the stock volatility relate to the macroeconomic variable volatility. However, the
empirical results are mixed. Schwert (1989) analyzes the relation of stock volatility with
real and nominal macroeconomic volatility, economic activity and does not nd close re-
lation between stock volatility and other measures of economic volatility, which is stated
as the volatility puzzle. Further study in examining which macroeconomic factors drive
systematic stock return covariation by Chan, Karceski, and Lakonishok (1998)claim that
the macroeconomic factors do a poor job in explaining return co variation and the widely
used factors such as industrial production growth and unanticipated ination work as poor
as a randomly generated series of numbers. However, Engle and Rangel (2005) nd that
volatility in macroeconomic factors such as GDP growth, ination and short term interest
rate are important explanatory variable that increase volatility. In addition, Engle, Ghysels
and Sohn (2006), using a GARCH-MIDAS model which enable them link the stock market
volatility and macroeconomic variables directly, report that PPI ination index stays strong
over the whole sample and the subsample in explaining the volatility.
But since Schwert(1989), the most common way to get the macroeconomic vari-
able volatility is the time-series model, but there are problems associate with this method
including backward looking instead of ex ante uncertainty, failing to capture the uncer-
tainty about the paths that the economy faces. Given this drawbacks with macroeconomic
variable volatility itself, a new branch of literature relates uncertainty of macroeconomic
variable with the stock market volatility.
1 Introduction 3
.
Asset prices are the basic tools the people express their beliefs about the state of the
economy. When the state is uncertain, slight change in beliefs will cause a substantial shift
in their portfolio holdings and thus cause the stock market to be more volatile. Veronesi
(1999), in his rst theoretical literature to formalize the link between economic uncertainty
and stock market volatility, presents a dynamic, rational expectations equilibrium model
of asset prices where the drift of fundamentals (dividends) shifts between two unobserv-
able states at random times and he shows that the volatility of stock return is higher in bad
times than in good times while reaches highest when the uncertainty is highest and both
expected return and volatility of return change over time as the level of uncertainty change
over time. Bittlingmayer (1998) analyzes the relationship between the political uncertainty
and the stock market volatility for the period 1880-1940 and nds signicant effect of un-
certainty on volatility. Arnold and Vrugt (2006) nd that US stock volatility is signicantly
and positively related to the dispersion in economic forecasts from Survey of Professional
Forecasters over the period from 1969 to 1996 rather than to the macroeconomic time-
series volatility and this result is robust to the inclusion of lagged stock market volatility.
Beber and Brandt (2006) nd that higher ex-ante uncertainty is associated with increase
greater decrease in implied volatilities and also with increase volume in option markets.
In this research we explore the relationship between the uncertainty of FOMC meet-
ing decision which is a regular meeting to decide whether to change or keep the extant
federal fund rate serving as a benchmark rate in U.S. and the stock market volatility. Be-
fore the meeting, people are uncertain whether the Board will keep, cut or increase the
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interest rate. Given this uncertainty and people will base on their available information to
generate their own belief about the decision and act accordingly in the market. Intuitively,
if the dispersion in the market is big, which always means the uncertainty of the decision
will be made is big; the trade in the market will be more active.
The following is getting from an article by a trader :
. . . . . . Everyday I cannot wait to see what it brings to trade, but eight times a year I get that little extra
adrenaline. Some of you have already guessed what event happens eight times a year and for the rest of you it is
FOMC (Federal Open Market Committee meeting). There is nothing like the volatility that day brings for traders.
Futures whip all over the place and with proper timing you can do very well.
From this point of view, we suspect:
Proposition 1 The stocks return volatility increase with the uncertainty of FOMCmeeting
decision.
Uncertainty can affect people's expectation on future cash ow and future dividend.
Different industries have different characteristics such as different leverage ratio, different
capital structure, different distribution policy, different market sensitivity. The difference
across industry make it reasonable suspect the effect of uncertainty on stock return volatility
is different across industries. This comes out our second hypothesis.
Proposition 2 the signicance of the relationship will be different across industries.
The monetary policies impact the economies through the credit channel. It can reduce
the availability of the external funding and increase the cost of external funding. Bernanke
and Blinder (1992) predict that monetary shocks have greater impact on small rms than
on big rms. Guo (2003) shows that the impact of monetary policy was larger on small
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stocks than on big stocks in 1970s, however, the size effect disappeared in the 1990s. it
is reasonable to believe that small stocks are sensitive to the monetary shocks and then it
will react more strongly to the monetary policy, so in the present of high uncertainty of
the FOMC meeting, the small stocks will be more volatile than big stocks. Then our third
hypothesis is:
Proposition 3 small stocks tend to react stronger than big stocks
Chan and Chen (1991), Fama and French (1996), and Vassalou and Xing (2004)
report that a smaller size or a high book-to-market ratio will usually indicates that the rms
have persistently low earnings, high nancial leverage, more earning uncertainty and are
more likely to cut dividends, thus the rms have larger risk of distress. Thus as stated
in Guo (2003), rms with a high book-to-market ratio will be more sensitive to surprise
of FOMC meeting decisions. In terms of volatility, Thus we intend to verify the below
hypothesis:
Proposition 4 stocks with high book-to-market ratio tend to react weaker than stocks with
low book-to-market ratio.
Since monetary policy can affect the market by credit channel, for example, a mon-
etary contraction will reduce the amount of credit the banks can extend, and consequently,
rms with high leverage ratio will be more related to the decision of the FOMC meeting.
On one hand, rms with high leverage ratio will be more credit constrained and be more
sensitive to the uncertainty associated with FOMC meeting decision; on the other hand,
rm with high leverage ratio will have to pay more interest, then the interest rate decided
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by FOMC meeting will be more important to these rms. Then we come out with the
following hypothesis:
Proposition 5 stocks with high leverage ratio tend to react stronger than stocks with low
leverage ratio.
Theoretically, the price of stocks is the discount value of future dividends distributed
and then the discount rate is related to the interest rate decided by the FOMC meeting.
Thus rms with high dividend distribution history will be more sensitive to the uncertainty
associated with the FOMC meeting. Bernanke and Kutter (2005) document the reaction of
equity prices to monetary prices is not directly attributably to policy's effect on real interest
rate, the effect of monetary policy seems mostly come through the impact on expected
future dividend in addition, previous research showed that it is difcult for rms to cut
dividend, thus high historical dividend distributed will suggest high future dividend. So we
expected our sixth hypothesis will hold.
Proposition 6 stocks with high dividend yield tend to react stronger than stocks with low
dividend yield.
The following of our paper is organized as follows: section 2 we report the data
we used and the characteristic of the data. Section 3 we give a brief introduction to the
federal fund future and measure the uncertainty with the federal fund future by recovering
probability distribution of the FOMCmeeting decision. Section 4 we document the relation
between uncertainty and S&P 500 index and different industry portfolios. Section 5 we
explore the size effect and book-to market ratio effect of the uncertainty on stock return
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volatility. Section 6 we analyze the probable reason why some industries tend to be more
sensitive by testing the leverage ratio and dividend yield effect. The last section we will
conclude our paper.
Chapter 2
Data and Methodology
2.1 Stock return data
We use CRSP (centre for research in security prices) daily return from Jan 3rd, 2000 to Dec
31st, 2005. First we use value-weighted and equal weighted portfolios as proxies for market
stock returns. Second we also construct equal weighted and value-weighted 10-industry
portfolios and classify 10 industries as same as Fama-French. Similarly, we construct 48
industry portfolios. To analyze the impact of rm's characteristics in the sensitivity to
uncertainty, we get rm's total debt amount, book value and dividend distributed every
year from the COMPUSTAT dataset. To test the size effect, we analyze 5 portfolios, 10
portfolios constructed by Kenneth French by sorting on the previous month's outstanding
market value. Based on previous month's book-to-market ratio, we analyze 10 portfolios
constructed by Kenneth French to see whether value stocks are more sensitive. In addition,
we also analyze six size and book-to-market portfolios constructed by Kenneth French.
These portfolios are constructed by intersecting 2 portfolios on size and 3 portfolios on
book-to-market ratio. To test the leverage ratio effect and dividend yield effect, we measure
leverage ratio(debt/equity) with nancial liability( sum of compustat data item 9,34, 130
and 242) minus nancial asset (compustat data item 1) then divided by the market value
of debt(compustat data item 25 multiply data item 199). And I take the dividend per share
8
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data from compustat (data item 26) divided by closing price of the scal year (compustat
data item 199) as the proxy for dividend yield.
2.2 Measuring Uncertainty
Though previous studies have analyzed whether the macroeconomic variable volatility and
their uncertainty matter for the stock market volatility (e.g Arnold and Vrugt (2006)), there
are some problems using their methods to measure uncertainty:
One way to measure the uncertainty is to estimate some time series model. As
claimed by the Paolo Giordani Paul S derlind (2001) and Arnold and Vrugt (2006), there
are several limitations concerning the method. Firstly, the time series model is backward
looking but the uncertainty we are talking about is ex-ante. Secondly, the different time se-
ries models used to extract expectation yield different measurement of uncertainty because
of the disagreement in extracting expectation. Thirdly, none of the time series model can
reect the regime shift. The fourthly, ex-post realization of all the variables is only real-
ization of the several possible ex-ante scenarios, and then by using the ex-post data will
eliminate many aspect of the ex-ante uncertainty.
Another way which is prevailing now is the dispersion-based model. Dispersion-
based model measures uncertainty by taking the dispersion of opinions of participants in
forecasting. There are three main applicable ways: disagreement among forecasters, av-
erage individual forecast error variance (or standard deviation), and the variance of SPF's
aggregate histogram. Paolo Giordani Paul S derlind (2001) argue that :
. . . disagreement on the point forecast is readily available, and therefore often used as an indicator of uncer-
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tainty. Although other measures of uncertainty may be more theoretically appealing, we nd that our different
measures of ination and output growth uncertainty are highly correlated, so (changes in) disagreement can serve
as reasonable proxy for (changes in) uncertainty.
But the problem with dispersion-based model is obvious. Zarnowitz and Lambros
(1987) argue that the underlying assumption by taking the standard deviation of a set of
corresponding predictions of different individuals as proxy of uncertainty is that this in-
terpersonal dispersion measure is an acceptable proxy for the dispersion of intrapersonal
predictive probabilities or beliefs held by the same individuals. Obviously this assumption
is by no means to hold with certainty.
Given this problem with the measurement of uncertainty, we give up the idea to
take the survey data by Bloomberg which collect the forecasts of many economists for
the decision of the FOMC meeting as the proxy for uncertainty. We use the information
contained in the Federal Fund Future data as the proxy for uncertainty. Krueger and Kuttner
(1996) found that the Fed funds futures rates did a good job of forecasting, efciently
incorporating available information on the likely policy actions.
Chicago Board of Trade (CBOT) Fed Funds Futures contracts are based on overnight
Fed Effective and one-month term Fed Funds Rates. These contracts provide trading op-
portunities and resources for the management of risk exposures associated with a variety
of money market interest rates. CBOT Fed Funds Futures are cost-effective, liquid, trans-
parent, and exible. The main participants in the market are sophisticated investors such as
Proprietary traders and hedge fund managers, xed-income portfolio managers and bank
treasury ofcers. As such, the information contains in the future contract is more accurate
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in representing the market's anticipation of the FOMC decision and therefore is a better
proxy for the uncertainty. As stated in Carlson, Craig and Melick (2005), when the FOMC
is believed to be choosing from only two alternatives, the probabilities recovered from the
future contract are appropriate.
I get the daily federal fund future data from Bloomberg ranging from 3rd Jan 2000 to
20th Nov 2006.Table one is the descriptive statistics of the data.
2.3 Methodologies
As stated in the reference guide: CBOT?Fed fund future, the choice of futures price months
is important in making these calculations. When the FOMC meeting is close to the begin-
ning of the month, for example when the May meeting is on May 6, you should use the
futures contract for the meeting month. However, when the meeting falls any time after the
middle of the month, it may be best to use the futures price for the next month. To see what
the market has to say about the June 25, 2003 meeting, for example, you should look at the
price of the July contract. And the methods to price current contract and deferred contract
are different. For the current contract, the price of the Future is1
100 
"Pj
i=1 realized(FERt)
Daysn
+
Pn
i=j+1 realized(FERt)
Daysn
#
In contrast to this, the defferred contract price is
100 
Pn
i=1Expected (FERt)
Daysn
1 where j is the number of days passed to date:and n is the actual number of days in the month:
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: Settlement pricefor the contract is2
100 
Pn
i=1Expected (FERt)
Daysn
The idea to recover the probability is quite straightforward. We assume the FOMC only
choose one of the four nodes 3. Every node contains a high level and low level. we assume
the FOMC choose to change to the low level with probability Li;t 4and change to the high
level with probability Hi;t5: Then before the FOMC meeting, the expected Federal Fund
Rate will be
 
i; t
L  TFFLi; t+ i; tH  TFFHi; t

: So according to the settlement price
formula, the settlement price will be as follows:
100 Futuresi;t 5 =

DBi; y
6
TDi; t
7

CTFFi; t8+

DAi; y
9
TDi; t

 i; tL  TFFLi; t+ i; tH  TFFHi; t
TFFLi;t =
8>><>>:
CTFF i;t+25bp If Futuresi;t > P1
CTFF i;t If CTFF i;t < Futuresi;t  P1
CTFF i;t  25bp If CTFF i;t  Futuresi;t > P2
CTFF i;t 50bp If Otherwise
Subject to :
2 Expected (FERt) for the month with FOMC meeting is a little confusing. For example if there is a
FOMC meeting on 6th, May, then the Expected (FERt) is the FFR prevailed before 6th, May and is the
FFR rate made by the FOMC meeting.
3 Node 1: increase 50 bp or 25 bp ; Node 2: increase 25 or keep unchanged ; Node 3: keep unchanged or
decrease 25 bp; Node 4: decrease 25 bp or 50 bp
4 Li;t =the probability associated with TFFLi;tfor contract ion day t
5 Hi;t =the probability associated with TFFHi;tfor contract ion day t
5 Futuresi;t=(100  the futures price for contract i on day t)
6 DBi;t =(100 days in the month before the FOMC meeting predicted by contract ion day t)
7 TDi;t =total days in the month of the FOMC meeting predicted by contract ion day t
8 CTFFi;t =current target Federal Fund rate for contract ion day t
9 DAi;t =days in the month after the FOMC meeting predicted by contract ion day t
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P1 =

DBi;y
TDi;t

 CTFF i;t+

DAi;y
TDi;t

 (TFFFi;t + 25bp)
P2 =

DBi;y
TDi;t

 CTFF i;t+

DAi;y
TDi;t

 (TFFFi;t   25bp)
TFFHi;t
10 = TFFLi; t
11 + 25bp
Li;t + 
H
i;t = 1
Then we construct the uncertainty as follows:
U = (TFFLi;t  MFFi;t)2  Li;t + (TFFHi;t  MFFi;t)2  Hi;t
WhereMFFi;t = Li;t  TFFLi;t + Hi;t  TFFHi;t
2.4 Descriptive statistics
Figure1 depicts the uncertainty I generate and the target Federal Fund Rate and daily Effec-
tive Federal Fund Rate during my sample period from 3rd, Jan, 2001 to 16th, Nov, 2006.
From this graph, rst we can see our sample covers a cycle of the interest rate; second,
in most of time our uncertainty is higher when there is a change in the federal fund target
10 TFFHi;t =Highest target Federal Funds rate that might be selected at the upcoming FOMC meeting for
contract ion day t
11 TFFLi;t =lowest target Federal Funds rate that might be selected at the upcoming FOMC meeting for
contract ion day t
2.4 Descriptive statistics 14
rate which indicates our proxy work well, for example, during the middle of 2003 when
people were almost sure that the Federal Reserve Bank would not change their target rate.
But when it comes to 2004, the possibility that the Federal Reserve Bank would change
the target rose, our proxy for uncertainty rose as well. So we I mentioned our uncertainty
constructed with the Future contract is a good proxy.
Chapter 3
Uncertainty and stock market volatility
3.1 Uncertainty is more important than macroeconomic
volatility?
I generate 30-day historical return volatility with the variance of the 30 days' returns of
CRSP equal weighted index. And I get Effective Federal Fund Rate from the website of
Federal Reserve Bank of ST.LOUIS, and with the same method to get the 30-day histor-
ical volatility of it. The standard error has been heteroskedesticity and serial correlation
adjusted. The descriptive statistics of the variables we are interested in is reported in the
table 1. We can see all of them are with a small magnitude.
Comparison between macroeconomic volatility and macroeconomic uncertainty
We explore the explanative power of the lagged uncertainty and macroeconomic
volatility on the stock market volatility. we regress historical volatility of stock return
on lagged uncertainty or lagged historical volatility of Effective Federal Fund Rate. The ta-
ble 1 (panel 2) contains the results we get. From the regression we nd that the coefcient
for the lagged uncertainty is positively signicant, this means that when the uncertainty is
high, the stock volatility will be high. In contrast to the uncertainty, the coefcient of the
macroeconomic volatility is negative and signicant, which is not consistent with the intu-
ition. In addition, the R-square for the uncertainty is much higher approaching 14% than
that for the macroeconomic volatility with only 2.8%. Consistent with the extant literature,
15
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we nd the macroeconomic uncertainty is more powerful in explaining the stock market
volatility than macroeconomic volatility.
3.2 Industries and uncertainty
3.2.1 Model
Motivated by the Engle, Ghysels and Sohn (2006), I construct the bellowing CAPM-
GARCH kind of model to explore whether the uncertainty of the interest rate is a source of
the volatility of stock market.
rt = 1 + 2  rmt + "t
"t =
p
htet
ht = 1 + 2"
2
t 1 + 3ht 1 + Ut 1
Ut 1here represents the one period lagged uncertainty I constructed using the method
I depicted above and it is used to capture the effect of uncertainty to the volatility linking
the stock market volatility and uncertainty. In recent years people are struggling to link
the stock market and macroeconomic activities. But in the extant literature, due to the
fact that macroeconomic data is released monthly, quarterly or even yearly, people can
not direct to link stock market and economic activities directly. Though Engle, Ghysels
and Sohn (2006) use the GARCH-MIDAS model link stock market directly to economic
activlities, but the macroeconomic data is still monthly or quarterly and it focus on the
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macroeconomic variables volatility which we have argued that it is inferior to the macro-
uncertainty. To some extent, with the uncertainty constructed we can monitor the daily
economic activities.
3.2.2 Index and uncertainty
First we test whether the volatility of the return of the market portfolio taking the CRSP
value-weighted and CRSP equal-weighted zero-cost portfolio as the proxy will react to the
uncertainty of the FOMC meeting. To do this, we run the following regression:
rt = 1 + "t
"t =
p
htet
ht = 1 + 2"
2
t 1 + 3ht 1 + Ut 1
The following result reported in Table 3 is getting from regression. Observing from the
below table, we can see the coefcients for the uncertainty are positive which means higher
uncertainty will induce higher volatility, however, unfortunately they are not signicant
neither for the value-weighted portfolio nor for the equal-weighted portfolio. The possible
reason is that the index is too lousy to test the impact of the uncertainty. However, we can
see the R-square and p-value of equal weighted are bigger than that of value-weighted. It
reminds us to suspect that whether the small rms are more sensitive to the uncertainty than
the large rms. The size effect will be tested in section 3.
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3.2.3 Industries and uncertainty
The insignicance of the impact of uncertainty on the volatility of return of the indices may
due to the lousy of the indices, because they contain all kinds of rms from all the indus-
tries. As we know some industries are sensitive to the interest rate, some are not. Baum,
Caglayan, Ozkan and Talavera (2006) nd that there are signicant differences in sensi-
tivity to macroeconomic uncertainty reected by nancial markets. They state nondurable
goods makers, high-liquidity and low-leverage rms exhibit a larger sensitivity. Ceglowski
(1989) nds that most U.S. industries are not sensitive to changes in interest rates, but that
construction and some construction- related manufacturing (lumber and wood products
and furniture and xtures) are highly sensitive. Ceglowski nds evidence of moderate in-
terest sensitivity for industries that produce transportation equipment, chemicals, textiles,
and rubber and plastics. Lonie et al. (1990) implementing a casual analysis of industry
sensitivity in the United Kingdom also indicate above-average interest sensitivity in the
transportation equipment, chemicals, and textiles industries. Taylor and Yucel (1996) nd
that that most Texas industries are insensitive to changes in real interest rates, but that a
few industries, notably construction, apparel, non-electrical machinery, and primary metals
are sensitive to interest rate movements. Sweeny and Warga (1986) report the most inter-
est rate sensitive industry is utilities and the second one is the banking, nance and real
estate industries In addition, Bernanke and Kuttner document the telecommunication and
high-tech industries are more sensitive to the unanticipated change in the monetary poli-
cies. So we think it is reasonable to verify whether the impact of uncertainty on volatility
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of stock return is different across different industries and whether the interest rate sensitive
industries are more sensitive to the uncertainty of the interest rate.
Motivated by bernanke and kuttner (2005), we also use the Fama-French 10-industry
equal weighted and value weighted portfolios. The denition of the 10 industries is at ap-
pendix 3. In Table 4 we can nd that all the coefcients of uncertainty across industries
are positive, but only high-tech, telecommunication, shops, utilities are signicant. All of
them belong to the interest rate sensitive categories. Another question is why these indus-
tries are more sensitive to the uncertainty of the interest rate. The rst explanation is that
they have higher market risk. Since interest rate risk is one of common risk in the market
and market risk can be measured by the beta coefcient of the CAPM-model. So we sus-
pect that for those industry which is signicantly impacted by the uncertainty of the interest
rate, their beta coefcients tend to be higher. In Figure 2 we plot the t-statistic and p-value
against the beta coefcients. The black line is the trend line for the t-statistics against the
beta-coefcient; we can see a clear upward pattern there. It means when the beta is bigger
which indicates the industry has higher market risk, the signicance of the coefcient of
uncertainty tends to be more. And the blue line is the trend line for the coefcient of uncer-
tainty against beta, though trend is a little atter, we still can see an upward pattern there.
It suggests the reaction of those industries with higher market risk to the uncertainty of in-
terest rate is stronger. The second explanation is that the difference in the reaction maybe
due to the difference in the capital structure of the industries and some characteristics of
the industries. To get a more detail insight on this, we use Fama-French 48-industry port-
folios to test the impact of the uncertainty of interest rate. Table 5 reports the result. We
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can see 14 of the 48 industries have signicant and positive result at 10% level. We clas-
sify these fourteen industries to several categories: (1) Food, Beer, Smoke, Fun, which are
contained in the nondurable categories and Retail. (2) Transportation, Aero plane, Con-
struction, Utilities, Telecommunications and Machine (3) Insurance and Finance. As to the
rst category, earnings or sales of them are dependent on the demand of the consumers.
Gross and Souleles (2002) nd that each percentage point increase in the interest rate leads
to a $110 decline in debt on average, within nine months. Thus, higher interest rates lead
to substantially less borrowingpeople are in fact sensitive to interest rates. Thus the un-
certainty in the interest rate will affect consumer's demanding on these industries' demand
and then the prospect of the rms will be affected, so their sensitivities to the uncertainty
of interest rate is higher. As far as the second category is concerned, most of them are cap-
ital intensive industries and usually have higher debt-equity ratio. It means rms in these
industries tend to assume heavier interest burden on their debt, thus they are more sensitive
to the uncertainty of the interest rate. In addition, most of them are traditional industries
and have a higher book-to-market ratio and higher dividend payout ratio. In contrast to
this, those industries that are less capital intensive are less signicant such as business ser-
vice and personal service. In our following part we will test whether higher leverage ratio,
higher dividend yield and higher book-to-market value will be the reason of the sensitivity
of interest rate. With respect to the third category, it is well established that these nan-
cial companies have more interest rat open positions, thus they are more sensitive to the
uncertainty of interest rate. But surprisingly, we nd the coefcient of uncertainty for the
banking industry is not signicant. Our possible explanation is that the banking has more
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advance information about interest rate and has a more comprehensive interest rate risk
management system. Another important difference between the 48-industry portfolios and
the 10-industry portfolios is the high-tech industry such as Computer and Chips which is
signicant in the 10-industry portfolios is no longer signicant in the 48-industry portfo-
lios. In the following part, we will test our hypothesis to nd out which is the source of the
sensitivity to the uncertainty of interest rate.
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3.3 Size effect and Book-to-market effect
3.3.1 Size and sensitivity of uncertainty in interest rate
The monetary policy impacts economies through a range of transmission channels. One is
called credit channel. The credit channel is induced by the imperfect of the capital market
and information asymmetric. Most of the rm raise fund through both capital market and
banks. For the small rms, the information asymmetric is more severe for them than that
for the big rms. So the small rms are more dependent on the external fund getting from
bank and more subject to liquidity constraint. So when a monetary contract, means the
interest rate increase, banks will decrease their credit extending to rms, especially small
rms. Thus small rms are affected by the monetary changes; in turn they are more interest
rate sensitive. Another channel is called the balance sheet channel. This channel is built on
the assumption that asymmetric information in loan lending lead to banks requires collat-
eral asset to acquire loan. Thus the amount of credit a rm acquired highly depends on the
asset on their balance sheets. When the Federal Reserve Bank tightens the credit, it will af-
fect the cash ow, sales etc because of the higher interest rate payment. The rms that are
more likely to be affected are those small rms. One reason is the information asymmet-
ric is more severe for the small rm then a higher collateral rate is required. Another one
is the total asset is relative small comparing to the large rms. Many empirical literatures
support the relationship between interest rate sensitivity and size effect. De bondt(2000),
Ehrmann(2005) , Gertler and Gichrist(1994) nd small rms tend to be relatively more
sensitive to interest rate changes than large rms. Guo(2003) nds monetary shocks is sig-
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nicant larger for small stocks than big stocks in the late 1970s, but not 1990s.there are also
evidences that show no asymmetric effect in interest rate sensitivity such as Mojon, Smet,
and Vermeulen (2002). In addition Arnol, Kool and Raabe (2006) introduce a theoreti-
cal model to analyze the relation between the rm size and monetary policy transmission.
They show the difference in the investment behavior of small and large rms caused by
the difference in the sunken capital cost lead to the asymmetric in interest rate sensitivity.
Based on the extant ndings, we suspect that the volatility of return of small rms will react
strongly to the uncertainty in interest rate. To test this null hypothesis, we use Fama-French
5 size portfolios and 10 portfolios.
Using the same model as we stated, we get the result reported in Table 6. As to
the ve size portfolios, we nd all the coefcient of uncertainty is positive except for the
fourth quintile. But surprisingly only the second quintile is signicant. But when we use
the 10 size portfolio we nd the top ve excluding the second deciles is signicant. And
the signicance is a little monotonic. It turns out that volatility of return of small rms is
more strongly correlated with the uncertainty of interest rate. But a little strangely, the beta
coefcient is very small for the smallest size portfolios.
3.3.2 Book-to-market ratio and sensitivity to uncertainty of interest
rate
As we stated before, one of channels that monetary policies take effect is credit channel.
The information asymmetric leads banks to be prudential to those rms with potential risk
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premium. Among the available information, nancial ratios are taken as important indi-
cators in detecting nancial distress risk. The seminal paper, by Chan and Chen (1991),
reports that there is co-variation in returns related to relative distress that is not captured in
market returns and is compensated for in average returns. Later Fama and French (1995),
Chen and Zhang (1998) nd rms with high book-to-market ratio persistently have low
earnings, high earnings uncertainty, and high leverages, thus indicates a high distress risk.
Consistently Grifn and Lemmon (2002) , Vassalou and Xing (2004) examine the effect of
default risk on equity returns and show that both rm size and B/M exhibit a strong link
with default risk. In practice, the Book-to-market ratio certainly is one of the nancial ra-
tios that banks look into. Consequently, rms with high Book-to-market value are more
liquidity constrained and thus more sensitive to the monetary policy than rms with low
book-to-market value ratio. Guo (2003) documents the difference in sensitivity to mone-
tary policy for rms with different BM/ME ratio. In our context, we want to verify that
suppose that rms high book-to-market value will more volatile when the uncertainty of
interest rate is high. We use the Fama-French 3, 5, 10 portfolios to test whether the book-
to-market value effect exist. The result is reported in the Table7. Across all the portfolios,
the coefcients of uncertainty in interest rate are positive without except, which is consis-
tent with our expectation that higher uncertainty induce higher volatility. But unfortunately,
only the coefcient of the deciles 10 in the Fama-French 10-book-to-market ratio is signi-
cant. Though it conrm our expectation that rms with higher book-to-market value ratio is
more sensitive to the uncertainty of interest rate, we must interpret the result with caution,
because the evidence is very week, it may due to sample error. To combine the size effect
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and book-to-market effect, we also use the Fama-French 5-by-5 portfolios which contains
value-weighted returns for the intersections of 5 ME portfolios and 5 BE/ME portfolios.
Table 8 reports the result. The result is a little confusing. The coefcients of uncertainty in
the each size quintile do not display a pattern that higher the book-to-market value is, the
more the signicant the coefcient is. And most of the signicant and positive coefcients
of uncertainty of interest rate are located in the second size quintile rather than the rst
size quintile. In fact, we use the 2-by-3 size and book-to-market value portfolios and nd
that the coefcients of small size are signicant and positive, but not for the large rms.
This may be due to the size is the more important indicator in uncertainty of interest rate
sensitivity.
Chapter 4
Sources of Uncertainty Sensitivity
4.1 Leverage ratio and uncertainty of interest rate sensitivity
In our interoperating the difference in the industry's sensitivity to the uncertainty of interest
rate, we argue that Transportation, Aero plane, Construction, Utilities, Telecommunications
and Machine are more sensitive to the uncertainty associated with interest rate and it may
due to the relative high leverage ratio in these industries. It is intuitively to think that rms
with higher leverage ratio will assume heavier interest burden, and thus are more sensitive
to the interest rate change, thus the uncertainty associated with the interest rate change.
To justify our hypothesis, we construct 10 portfolios based on the leverage ratio. We get
the accounting data from Compustat ranging from 1995 and 2005. Then we calculate the
leverage ratio as ratio between nancial liability( sum of compustat data item 9,34, 130 and
242) minus nancial asset (compustat data item 1) and the market value of debt(compustat
data item 25 multiply data item 199). The nancial liability will measure all the outstanding
debt of the rm. We get the average of the leverage ratios of every rm from 1995 to 2000,
and then based on the average leverage ratio excluding rms with leverage ratio bigger than
5 or smaller than 0.5; we construct 10 portfolios, from the one with lowest leverage ratio to
the tenth deciles with the highest leverage ratio. Table 9 contains the results. Contradicting
with our expectation, the portfolios with the lowest leverage ratio and the second lowest
ratio have signicant and positive coefcient. In addition, the coefcient of uncertainty and
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the t-statistics show a weak pattern. The lower the leverage ratio is, the bigger and more
signicant the coefcient is indicating a stronger reaction to the uncertainty. Someone may
argue that since the decision made by the FOMC meeting is only to determine the short
term interest rate, thus the long term debts are not inclined to be affected. To verify the
argument, we construct a leverage ratio dened as the ratio of Short-term Debt (item 45)
to Total Assets (item 6) considering only the short-term debts. We get the short-term debt
(item 45) and to Total Assets (item 6) from Compustat. In a similar way, we construct 10
portfolios and get the return series for each portfolio from 3rd Jan, 2000 to 31st Dec, 2005.
Table 10 contains the nal result. We can see that although all the coefcients are positive
as usual, but only the third and fth deciles are with signicant coefcient. So even if we
consider only short-term result, we still cannot nd the evidence to support our hypothesis
that rms with higher leverage ratios tend to be more sensitive to the uncertainty of the
interest rate.
4.2 Dividend Yield and Uncertainty in Interest Rate
At rst glance, it seems that dividend is nothing to do with the sensitivity to the uncertainty
of interest rate. But rst let's take a look at the Gordon's model:
Et 1 (ptj)= Et 1
1X
k=1
Dt+k
[1 +Rt+k]
A share of stock is like a claim on the current and future dividends distributed by
the rm. Ignoring the risk, then the only two types of news ought to affect current stock
prices are: news that affects investor forecasts of current or future dividends or news that
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will impact the current or future short-term interest rates. Releasing the relevant news that
the current or future dividends are likely to be higher than previously expected will tend to
raise the stock price without all the other compounding news in the market or specic to
the rm. Similarly, news that current or future short-term interest rates are possible to rally
usually will tumble the stock price. Given the expected dividend path, the change in interest
rate affects stock market in two ways: rst, to value dividend, an investor must discount
them back to present value; as different interest rates induce different discount value of
the dividend, thus the value of a share of stock. Second, there are many other alternative
investment instruments such as bonds, change in interest rate will change the return of some
instruments, then it will change the relative attractiveness of the stock, thus investors may
switch from stock market to other markets or switch from other market to stock market.
So the uncertainty of interest rate will make the stock market more volatile. In terms of
dividend, we expected that rms with higher dividend distributed will tend to react stronger
to the uncertainty associated with the interest rate according to the simple present value
model. To verify this hypothesis, we construct 10 portfolios based on the average of past
ve years' dividend paid divided by the closing price of the scal year. We get the dividend
per share data and closing price of the scal year data from Compustat from 1995 to 1999.
To only focus on the rms with dividend distributed, we exclude rms with zero dividend
yield in the past ve years, of course this may due to the fact that the Compustat do not
have the dividend data for this rm in this specic period. After construct the 10 portfolios
at the end of 1999, we calculate the equal weighted return for each portfolio ranging from
3rd Jan, 2000 to 31st Dec, 2005 which coincide with our sample for uncertainty. Then with
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the same model we estimate the coefcient of the uncertainty of interest rate, the result is
reported in Table 10. Amazingly, we nd the coefcients are positive and signicant for
the bottom three deciles. Comparing to the previous result, the coefcients on average have
higher magnitude. And the volatility of stock return tends to react stronger and stronger
associated with higher and higher dividend yield. This conrms our hypothesis that rms
with higher dividend yield will be more volatile in react to the uncertainty in the interest
rate.
Chapter 5
Conclusion
In our paper, we investigate the relationship with the stock volatility and the uncer-
tainty of interest rate. In the previous papers, they concern the relation between stock price
or stock return and the FOMC meeting decision or monetary policy change. But as stated
by the Schwert(1989), there is volatility puzzle there. We can not explain why the volatil-
ity is so high in the some period and why the volatility varies over time. According the clue
by Merton, we investigate the impact of uncertainty to volatility. Our contributions to liter-
ature are as follows: (1) we using a new method to measure the uncertainty by recovering
the probability distribution of the FOMC meeting decision using the federal fund futures.
Comparing to the previous uncertainty measure, we can have a daily uncertainty measure
which is more accurate and precise comparing to the monthly or quarterly survey data. In
addition our uncertainty incorporates the market's expectation of the federal fund future
rather than those professional forecasters or economists. (2) We nd out that uncertainty
and stock market volatility is positive correlated. Furthermore, the sensitivity to the uncer-
tainty associated with interest rate is different across industries, though the index in a whole
is not signicant react to the uncertainty. For example transportation, communication is the
most sensitive industries. In addition, high beta is associated with high reaction to the un-
certainty, but not vice versa. (3) Size is an important factor in determining the volatility
reaction to the uncertainty of interest rate. In our 10-size portfolio we nd strong support
for the size effect, because for the bottom 5 portfolios, the coefcients of uncertainty are
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positive and signicant, which means high uncertainty will lead to high volatility for these
rms. (4) In contrast to the size effect, Book-to-Market ratio which is an important indi-
cator in measuring the risk of distress and thus rms with higher book-to-market will be
more likely liquidity constrained. In this aspect, rms with higher book-to-market value
tend to be more volatile when the uncertainty in the market is high. (5) According to the
simple present value model, Federal actions can affect stock prices to the extent that they
affect investor expectation about dividends, short-term interest rate. Thus we want to test
whether volatility of those rms with high leverage ratio tend to be more sensitive to the
uncertainty. But no matter we consider all the debt of rms in the leverage ratio calculat-
ing or only consider short-term debts, we could not nd signicant evidence to conrm our
hypothesis. But when we sort the portfolio by the dividend yield in the past ve year from
1995 to 1999, we nd rms with higher dividend yield in the past will be more volatile in
the market with a high uncertainty over the interest rate. Certainly the results are subject
to our simple model, though we use the T-distribution in the GARCH model considering
the fat tails in the stock returns, but the simple may still have many problems so we should
interpret the result with some caution. The implication for our result is that market uncer-
tainty is an important factor to impact the market volatility, so to pave the volatility of the
market; the Federal Reserve Bank should be more transparent. A side implication is for
those volatility traders. Our result differentiate rms whose volatilities are with high sensi-
tive to the uncertainty of interest rate from rms whose volatilities are with low sensitive to
the uncertainty, based on this, they can choose the high sensitive rms to trade to t their
trading in volatility around the FOMC meeting.
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Table 1
In the second column historical volatility is the variance of past 30-day daily return.And in the
third column, The historical volatility of Federal Fund rate is the variance of the past 30-day daily
effective Federal Fund rate. In the fourth Column U represent the proxy for uncertainty we have
constructed. The data ranges from Jan 3rd, 2000 to Nov 16th, 2006.
Historical volatility of
return
Historical volatility
of Effective Federal
Fund Rate
Uncertainty
Mean 1.44E-04 0.0824 6.90E-03
Median 9.50E-05 0.0203 5.74E-03
Maximum 6.42E-04 0.9178 1.56E-02
Minimum 2.14E-05 0.0000 -3.28E-02
Std. Dev. 1.29E-04 0.1327 4.85E-03
Skewness 1.55 2.9290 0.01
Kurtosis 4.87 14.5815 4.83
Sum 2.13E-01 121.7705 1.02E+01
Sum Sq. Dev. 2.45E-05 26.0263 3.47E-02
Observations 1478 1478 1478
Table 2
In the first Regression we regress the historical volatility of stock returns of CRSP Equal
weighted portfolio on the Lagged one period uncertainty we construct. In the second Regression
we regress the historical volatility of stock return on the lagged one period volatility of historical
volatility of effective Federal Fund rate. Considering the serial correlation in the regressors and
dependent variable, we use New-West heteroskedasticity coefficient consistent covariance.
Variable Coefficient Std. Error T-Statistic Prob.
Adjuste
d R-
square
C 7.47E-05 6.57E-06 11.36259 0regression
one U(-1) 1.01E-02 9.35E-04 6.167614 0
14%
C 0.000158 3.91E-06 40.39987 0regression
two HISFR(-1) -1.64E-04 1.58E-05 -3.787081 0.0002
2.8%
Table B.1. Macro uncertainty is more important than volatility
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Coefficiet T-statistics P-value R-square
ARCH1 0.0852 6.1 <.0001
GARCH1 0.9092 62.24 <.0001
HET1 0.00373 0.43 0.67
Coefficiet T-statistics P-value R-square
ARCH1 0.1371 7.45 <.0001
GARCH1 0.8252 31.78 <.0001
HET1 0.00548 0.54 0.588
0.83%
0.10%
index result
In the following Table we employ our principal model to both the equal-weighted
and value weighted CRSP portfolio returns.
Value Weighted
Table 3
Equal Weighted
Table B.2. Index
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Table 4
In the following table we construct 10-industry portfolios. the definition of each portfolio can be seen at the bottom of
the table. The model we employed here is our principal model. For each industry we run a regression and report the
beta coefficient and coefficient of the uncertainty which is denoted as u-coefficient in the table. Below the cell of each
coefficent we report the corresponding P-value. Since we reject most of the normality test of returns of every portfolios,
we use T-distribution in our model.
10-industry
Equal Weighted Value Weighted
Industry
Beta-
Coefficient
U-coefficient
R-
square
Industry
Beta-
Coefficient
R-
coefficient
R-square
NONDUR 0.70 0.07 0.73 NONDUR 0.51 0.30 0.15
p-value <.0001 0.51 p-value <.0001 0.35
DURBL 0.98 0.04 0.75 DURBL 1.19 0.95 0.47
p-value <.0001 0.80 p-value <.0001 0.29
MANF 1.04 0.12 0.85 MANF 1.02 0.19 0.55
p-value <.0001 0.31 p-value <.0001
HITEC 1.69 0.53 0.90 HITEC 1.60 0.00 0.63
p-value <.0001 0.06 p-value <.0001 0.54
TELCM 1.51 2.07 0.78 TELCM 0.92 0.00 0.49
p-value <.0001 <.0001 p-value <.0001 1.00
SHOPS 0.97 0.39 0.86 SHOPS 0.99 0.56 0.42
p-value <.0001 0.08 p-value <.0001 0.26
ENRGY 0.80 0.08 0.25 ENRGY 0.70 0.41 0.15
p-value <.0001 0.93 p-value <.0001 0.69
HLTH 1.19 0.15 0.80 HLTH 0.77 1.23 0.25
p-value <.0001 0.35 p-value <.0001 0.22
UTILS 0.65 1.43 0.28 UTILS 0.57 2.08 0.14
p-value <.0001 0.01 p-value <.0001 0.10
OTHERS 0.76 0.03 0.89 OTHERS 1.00 0.48 0.59
p-value <.0001 0.67 p-value <.0001 0.153
1 NoDur: Consumer NonDurables -- Food, Tobacco, Textiles, Apparel, Leather, Toys
2 Durbl: Consumer Durables -- Cars, TV's, Furniture, Household Appliances
3 Manuf: Manufacturing -- Machinery, Trucks, Planes, Chemicals, Off Furn, Paper, Com Printing
4 Enrgy  :Oil, Gas, and Coal Extraction and Products
5 HiTec : Business Equipment -- Computers, Software, and Electronic Equipment
6 Telcm:  Telephone and Television Transmission
7 Shops:  Wholesale, Retail, and Some Services (Laundries, Repair Shops)
8 Hlth:   Healthcare, Medical Equipment, and Drugs
9 Utils:  Utilities
Table B.3. 10-Industry and uncertainty
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Table 5
In the following table we construct 48-industry portfolios to take a deep look at the relation between industry stock
return and uncertainty sensitivity. The model we employed here is our principal model. For each industry we run a
regression and only report the coefficient of the uncertainty which is denoted as coefficient in the table. In addition we
report the corresponding P-value and T-statistics. Since we reject most of the normality test of returns of every
portfolios, we use T-distribution in our model.
INDUSTRY-48
INDUSTRY COEFFICIENT
T-
STATISTICS
P-
VALUE
industry COEFFICIENT
T-
STATISTICS
P-VALUE
1 Agric 4.43 1.49 0.14 25 Ships 1.71 0.59 0.55
2 Food 0.34 1.86 0.06 26 Guns 1.63 0.44 0.66
3 Soda 1.13 0.61 0.54 27 Gold 2.71 0.43 0.67
4 Beer 16.32 2.71 0.01 28 Mines 0 0 1
5 Smoke 32.27 2.59 0.01 29 Coal 0 0 1
6 Toys 1.8 1.68 0.09 30 Oil 0.04 0.04 0.97
7 Fun 1.19 1.75 0.08 31 Util 1.43 2.73 0.01
8 Books 0.89 1.56 0.12 32 Telcm 2.07 4.02 <.0001
9 Hshld 0.38 0.91 0.36 33 PerSv 0.18 0.88 0.38
10 Clths 0 0 1 34 BusSv 0.16 0.96 0.34
11 Hlth 0 0 1 35Comps 0.03 0.07 0.95
12 MedEq 0.59 1.6 0.11 36 Chips 0.95 1.04 0.3
13 Drugs 0.43 0.84 0.4 37 LabEq 0 0 1
14 Chems 0.67 1.32 0.19 38 Paper 0.34 1.09 0.28
15 Rubbr 4.7 0.75 0.45 39 Boxes 1.89 1.32 0.19
16 Txtls 0.6 1.08 0.28 40 Trans 2.14 2.13 0.03
17 BldMt 0.68 1.5 0.13 41 Whlsl 0 0 1
18 Cnstr 13.89 1.97 0.05 42 Rtail 0.85 2.08 0.04
19 Steel 0 0 1 43 Meals 0.99 1.55 0.12
20 FabPr 1.15 0.8 0.42 44 Banks 0 0 1
21 Mach 0.56 2.06 0.04 45 Insur 0.56 1.69 0.09
22 ElcEq 46 RlEst 1 1.6 0.11
23 Autos 0.59 0.9 0.37 47 Fin 0.23 1.64 0.1
24 Aero 7.04 2.73 0.01 48 Other 0 0 1
Table B.4. 48-industry and uncertainty
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Table 6
The size portfolios is constructed based on the last year's market value of the firm and updated
once a year at the end of June including all NYSE, AMEX, and NASDAQ stocks for which we have
market equity data. We have sorted stocks into five portfolios, ten portfolios. From Quintiles 1 to
Quintiles 5, From Deciles 1 to Deciles 10, the size is increasing.   The model I used is our principal
model. We report the beta-coefficients, coefficients of uncertainty for each regression and the
associated P-value.
Size Portfolio
Portfolio
Beta-
Coefficient
P-value
Coefficient of
Uncertainty
T-statistics P-value
R-
square
Quintile 1 0.84 <.0001 0.0716 1.41 0.1587 89%
Quintile 2 1.44 <.0001 0.7392 2.62 0.0087 89%
Quintile 3 1.42 <.0001 0.1651 1.25 0.2113 88%
Quintile 4 1.25 <.0001 -1.36E-18 0 1 85%
Quintile 5 1.103 <.0001 0.0363 0.2 0.842 73%
Deciles 1 0.67 <.0001 0.1857 1.81 0.0708 79%
Deciles 2 1.19 <.0001 -3.67E-18 0 1 86%
Deciles 3 1.42 <.0001 0.8787 2.92 0.0035 87%
Deciles 4 1.47 <.0001 0.5141 2.12 0.0336 88%
Deciles 5 1.52 <.0001 0.3743 1.81 0.0696 87%
Deciles 6 1.22 <.0001 0.0738 0.6 0.5507 85%
Deciles 7 1.23 <.0001 -9.64E-19 0 1 85%
Deciles 8 1.27 <.0001 0.0139 0.07 0.942 83%
Deciles 9 1.15 <.0001 0.06 0.29 0.7722 75%
Deciles10 1.06 <.0001 0.1489 0.79 0.4276 68%
Table B.5. Size and uncertainty
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Table 7
 The Book-to-Market Value portfolios are constructed at the end of June each year including all
NYSE, AMEX, and NASDAQ stocks for which we have market equity data. BE we used is the
last year's Book value of the firm and ME is the market value of the firm which is the product of
share outstanding at the end of fiscal year times the price at that day. We have sorted stocks into
three,  five portfolios, ten portfolios. From Quintiles 1 to Quintiles 5, From Deciles 1 to Deciles
10, the size is increasing.   The model I used is our principal model. We report the beta-
coefficients, coefficients of uncertainty for each regression and the associated P-value.
Book-to-Market Portfolio
Portfolio
Beta-
Coefficient
P-value
Coefficient
of
uncertainty
T-
statistics
P-value R-square
low 30 1.36 <.0001 0.0590 1.08 0.2821 95%
median 40 1.01 <.0001 0.0038 0.14 0.8877 89%
high 30 0.76 <.0001 0.0428 1.28 0.2003 86%
Quint 1 1.38 <.0001 0.0082 0.14 0.8884 93%
Quint 2 1.17 <.0001 0.0243 0.54 0.5913 92%
Quint 3 1.00 <.0001 0.0000 0 1 88%
Quint 4 0.85 <.0001 0.0137 0.48 0.6322 87%
Quint 5 0.75 <.0001 0.0580 1.26 0.2089 83%
deciles 1 1.41 <.0001 0.0388 0.37 0.7086 90%
deciles 2 1.20 <.0001 0.0720 0.89 0.3713 92%
deciles 3 1.12 <.0001 0.0042 0.08 0.9363 88%
deciles 4 1.07 <.0001 0.0399 0.7 0.4847 86%
deciles 5 0.92 <.0001 0.0063 0.16 0.8731 87%
deciles 6 0.89 <.0001 0.0226 0.52 0.6048 86%
deciles 7 0.79 <.0001 0.0180 0.44 0.6588 85%
deciles 8 0.77 <.0001 0.0000 0 1 82%
deciles 9 0.00
deciles 9 0.72 <.0001 0.1765 1.85 0.0649 74%
Table B.6. BM ratio and uncertainty
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Table 8
The portfolios, which are constructed monthly, are the intersections of 5 portfolios formed on size
(market equity, ME) and 5 portfolios formed on prior (1-1) return. The monthly size breakpoints are
the NYSE market quintiles. The monthly prior (1-1) return breakpoints are NYSE quintiles. The
portfolios constructed each month include NYSE, AMEX, and NASDAQ stocks with prior return
data. To be included in a portfolio for month t (formed at the end of the month t-1), a stock must
have a price for the end of month t-2 and a good return for t-1. Each included stock also must have
ME for the end of t-1.The model I used is our principal model. We report the beta-coefficients,
coefficients of uncertainty for each regression and the associated P-value.
size and book-to-market portfolio
Portfolio Beta-Coefficient P-value
Coefficient
of
Uncertainty
T-
statistics P-value R-square
Quint 1 1.167 <.0001 0.1919 1.06 0.2881 83.01%
Quint 2 1.035 <.0001 0.0082 0.18 0.8574 83.84%
Quint 3 0.817 <.0001 0.0000 0 1 83.57%
Quint 4 0.673 <.0001 0.0631 1.53 0.1258 80.64%
Quint 1
Quint 5 0.632 <.0001 0.0338 0.48 0.6308 74.68%
Quint 1 1.753 <.0001 1.0238 2.38 0.0175 88.87%
Quint 2 1.429 <.0001 0.4717 1.53 0.1269 80.77%
Quint 3 1.285 <.0001 0.6988 2.14 0.0324 74.82%
Quint 4 1.32 <.0001 0.4726 1.58 0.1136 69.29%
Quint 2
Quint 5 1.396 <.0001 0.5532 1.82 0.0687 67.72%
Quint 1 1.537 <.0001 0.1452 0.71 0.4769 82.27%
Quint 2 1.343 <.0001 0.3122 1.61 0.1074 80.41%
Quint 3 1.241 <.0001 0.4856 1.88 0.0601 69.79%
Quint 4 1.273 <.0001 0.2845 1.17 0.2414 63.73%
Quint 3
Quint 5 1.304 <.0001 0.4370 1.5 0.1324 63.52%
Quint 1 1.371 <.0001 0.0000 0 1 77.24%
Quint 2 1.102 <.0001 0.0889 0.74 0.4618 70.38%
Quint 3 1.091 <.0001 0.0355 0.24 0.8076 66.23%
Quint 4 1.124 <.0001 0.3529 1.31 0.1896 56.94%
Quint3
Quint 5 1.042 <.0001 0.1169 0.53 0.5954 52.03%
Quint 1 1.167 <.0001 0.0000 0 1 67.63%
Quint 2 1.008 <.0001 0.2267 1.51 0.1315 61.82%
Quint 3 0.957 <.0001 0.2087 0.8 0.4244 50.06%
Quint 4 0.854 <.0001 0.3121 1.17 0.2427 38.51%
Quint 5
Quint 5 0.902 <.0001 0.9739 2.95 0.0031 42.11%
Table B.7. Size, BM ratio and uncertainty
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Table 9
We get the accounting data from Compustat ranging from 1995 and 2005. Then we calculate the
leverage ratio as ratio between financial liability minus financial asset and the market value of
debt. The financial liability will measure all the outstanding debt of the firm. We get the average
of the leverage ratios of every firm from 1995 to 2000, and then based on the average leverage
ratio excluding firms with leverage ratio bigger than 5 or smaller than 0.5; we construct 10
portfolios, from the one with lowest leverage ratio to the tenth deciles with the highest leverage
ratio. We still employ our principal model here to each portfolio and we report the Beta
coefficient, coefficient of Uncertainty in the table and corresponding P-value.
Leverage Ratio Portfolio
Portfolio
Beta-
Coefficient
P-value
Coefficient of
Uncertainty
T-
statistics
P-value
R-
square
Deciles 1 1.09 <.0001 0.2570 2.04 0.0413 88%
Deciles 2 1.38 <.0001 0.1260 1.6 0.109 93%
Deciles 3 1.48 <.0001 0.0932 0.75 0.4505 94%
Deciles 4 1.34 <.0001 0.0718 0.81 0.4177 94%
Deciles 5 1.09 <.0001 0.0203 0.85 0.3964 96%
Deciles 6 1.02 <.0001 0.0282 0.8 0.4266 93%
Deciles 7 0.93 <.0001 0.0000 0 0.9999 88%
Deciles 8 0.89 <.0001 0.0000 0 0.9998 86%
Deciles 9 0.86 <.0001 0.0154 0.2 0.8424 84%
Deciles 10 0.75 <.0001 0.0032 0.04 0.97 74%
Table B.8. leverage ratio and uncertainty
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Table 10
We get the accounting data from Compustat ranging from 1995 and 2005. Then we calculate the
leverage ratio as ratio between short term debt and the market value of debt. The financial
liability will measure all the outstanding debt of the firm. We get the average of the leverage
ratios of every firm from 1995 to 2000, and then based on the average leverage ratio we
construct 10 portfolios, from the one with lowest leverage ratio to the tenth deciles with the
highest leverage ratio. We still employ our principal model here to each portfolio and we report
the Beta coefficient, coefficient of Uncertainty in the table and corresponding P-value.
Current  Ratio Portfolio
Portfolio
Beta-
Coefficient
P-value
Coefficient of
Uncertainty
T-
statistics
P-value
R-
square
Deciles 1 1.2742 <.0001 0.0000 0 1 0.8768
Deciles 2 1.1951 <.0001 0.0000 0 1 0.8747
Deciles 3 1.3148 <.0001 0.4510 1.96 0.0498 0.8838
Deciles 4 1.3089 <.0001 0.2800 1.08 0.2787 0.8685
Deciles 5 1.193 <.0001 0.5180 1.85 0.0649 0.8591
Deciles 6 1.2331 <.0001 0.2290 1.2 0.2287 0.8466
Deciles 7 1.2727 <.0001 0.1540 0.82 0.4098 0.874
Deciles 8 1.1703 <.0001 0.0000 0 1 0.8571
Deciles 9 1.0412 <.0001 0.3990 1.52 0.1284 0.8071
Deciles 10 1.0562 <.0001 0.2620 0.83 0.407 0.7417
Table B.9. Current ratio and uncertainty
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Table 11
We construct 10 portfolios based on the average of past five years’ dividend paid divided by the
closing price of the fiscal year. We get the dividend per share data and closing price of the fiscal
year data from Compustat from 1995 to 1999. To only focus on the firms with dividend
distributed, we exclude firms with zero dividend yield in the past five years, of course this may
due to the fact that the Compustat do not have the dividend data for this firm in this specific
period.  After construct the 10 portfolios at the end of 1999, we calculate the equal weighted
return for each portfolio ranging from 3rd Jan, 2000 to 31st Dec, 2005 which coincide with our
sample for uncertainty.
Dividend Yield Portfolio
Portfolio Beta-Coefficient P-value
Coefficient of
Uncertainty
T-
statistics P-value
R-
square
Deciles 1 1.06 <.0001 0.0702 1.21 0.2259 91%
Deciles 2 0.96 <.0001 0.0153 0.37 0.7127 88%
Deciles 3 0.94 <.0001 0.1420 2.13 0.033 85%
Deciles 4 0.88 <.0001 0.1190 1.24 0.2134 78%
Deciles 5 0.78 <.0001 0.0172 0.25 0.8032 70%
Deciles 6 0.78 <.0001 0.0219 0.32 0.752 71%
Deciles 7 0.76 <.0001 0.0000 0 1 68%
Deciles 8 0.58 <.0001 0.1500 1.87 0.0611 68%
Deciles 9 0.23 <.0001 0.1030 1.02 0.3059 45%
Deciles 10 0.50 <.0001 0.3010 1.88 0.0607 68%
Table B.10. Dividend yield and uncertainty
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